Introduction
The cavernous sinus, as its name suggests, is a complex venous structure that may range from a single cavern to a septated, multilocular structure with pathways that may
Case Report
A 70-year-old male presented to the Ophthalmic Oncology service with decreased vision, photophobia, and increasing redness in his right eye for 1 week. He was referred from another institution after being diagnosed with a retinal detachment. On examination, visual acuity in the right eye was 20/200 and the left eye was 20/25; there was no afferent pupillary defect. Intraocular pressures were normal in both eyes. External exam was notable for right-sided nonpulsatile proptosis of 4 mm. The right eye had 360 degrees of prominent conjunctival and episcleral vessels and a shallow anterior chamber ( Fig. 1 a) . Dilated fundus exam revealed multilobulated choroidal effusion and exudative retinal detachment ( Fig. 1 b) . The left eye exam was unremarkable. Further history revealed remote head trauma in an industrial accident 16 years prior. Review of systems was notably negative for headache or other neurologic symptoms.
A right-sided arteriovenous fistula was suspected and CT imaging was obtained. However, this revealed what appeared to be a left-sided sphenoparietal DAVF ( Fig. 2 a, b) . No abnormality in either superior ophthalmic vein was appreciated. Diagnostic cerebral angiography revealed a Borden class 3 DAVF fed from dural branches of the left middle meningeal artery and cavernous segment of the internal carotid artery and draining into the left sphenoparietal sinus and subsequently into the vein of Trolard which possessed a large venous varix, as well as through the cavernous sinus and into the contralateral superior ophthalmic vein ( Fig. 2 c,  d ). Selective injection of the inferior petrosal sinus revealed what was presumably partial opacification of the cavernous sinus with no drainage into the ophthalmic veins. The right internal and external carotid arteries were normal.
The patient then underwent endovascular embolization of the left sphenoparietal sinus via a retrograde venous approach from the superficial Sylvian vein resulting in complete obliteration of the fistula ( Fig. 2 e, f) . On post-embolization day 1, the visual symptoms began to improve, with visual acuity as measured at bedside to be 20/30. Postoperative course was complicated by transient aphasia, headache, and confusion with CT scan revealing a small left subdural hematoma, which was managed conservatively with complete recovery. The patient was seen by our Ocular Oncology service 1 month post-embolization with right eye visual acuity improving to 20/20 and normal intraocular pressure, and complete resolution of proptosis and the choroidal effusion ( Fig. 3 a, b) .
Discussion
The majority of both CCF and DAVF present with only ipsilateral signs, with one study reporting a rate of 67% [3] . A minority of patients can be seen with bilateral signs attributable to drainage of the DAVF to bilateral anterior cavernous sinuses and orbital venous circulations. Contralateral ocular signs in the setting of a CCF has been described before, but the exact incidence is not known. The earliest documentation of CCF presenting with contralateral ocular signs was in an autopsy report by Dandy and Follis in 1941 [9] , who suggested a thrombus at the entrance of the ophthalmic vein as the explanation for the transmittance of pressure and signs through the intercavernous sinuses to the contralateral orbit [5, 8] . In 1966, Graham [5] discussed the case of a woman presenting with left-sided ocular signs in the presence of a right CCF which, left untreated by patient request, reversed in presentation with development of right-sided ophthalmoplegia and resolution of left-sided symptoms [5] . There has been suggestion in the neurosurgical literature that initial bilateral ocular signs may become more prominent on the contralateral side depending on the position of the fistula and its drainage patterns [6] . More recently, De Blasi and colleagues [7] reported a case and review of the literature revealing 18 cases of both traumatic and spontaneous CCF presenting with primarily contralateral ocular features. Martin et al. [8] also reported a case of CCF with symptoms exclusively contralateral to the arterial source.
All reported cases of contralateral signs were produced by CCF. In the case reported herein, the shunt was located in the sphenoparietal venous sinus without direct shunting into the cavernous sinus classifying it as DAVF. The drainage was not only through the vein of Trolard, but also into the network of veins along the cavernous sinus, across midline, and into the contralateral superior From the internal carotid injection, the dural arteriovenous fistula is seen fed by small dural branches of the lateral cavernous sinus (white arrow) draining directly into the sphenoparietal sinus. This, in turn, drains to the superficial Sylvian vein and vein of Trolard which has a large venous varix (black arrow). Angiography with injection in the left inferior petrosal sinus shows no direct involvement of the cavernous sinus with the fistula. Postembolization with injection from the left common carotid artery ( e , anteroposterior; f , lateral). The coil mass is seen in the sphenoparietal sinus (arrow). There is no further filling of the fistula from the internal or external carotid arteries and there is no early venous drainage. ophthalmic vein. This implies a channel parallel and separate from the cavernous sinus draining the sella turcica as demonstrated on injection of the inferior petrosal sinuses. Presence of this additional channel is the proposed explanation for the contralateral signs exhibited by our patient.
Coiling of the shunt pouch, without treatment of the cavernous sinus, resulted in complete obliteration of the shunt, and resolution of contralateral orbital-venous arterialization and congestion. Ophthalmologists should remain suspicious of intracranial pathology in the setting of such unusual presentations and be aware that culprit lesions may indeed be contralateral to the side of symptoms.
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